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(57) imm 

1 mm ] mmm%nj±mmvfc < . mm-*H ? n- 

— Ixit Lia Nix CoyMn z M P O2 (fcfc'U 
1. OOSaSl. 20, 0. 20Sx<0. 50, 
0. 20<y^O. 4 5, 0. 20^z^0. 50, 
0. OOI^pSO. 05. fr-O. x + y + z+ P = l 
. Mteffi (4a)I, g5 (5b)l« 
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[It^IIl] -MLiaNixCoyMn.MpO 
2 (£*£U 1. OOSaSl. 20, 0. 20Sx< 
0. 5 0, 0. 2 0<y^0. 45, 0. 20^zg 
0. 50, 0. 0 00 5SpgO. 05, x + y 

+ z + P =lThl. M\mWm4 (4a)*. H5 

(5b) B^Vvrft*^£>g«l£*l£&jg7E*. ) T-S 

[ft*Il2] 0. 3 0^x^0. 40, 0. 25gy 
^0. 3 5, 0. 30gzg0. 42, 0. 002sS P 
<0. 0 2T"J)D, ±fEA«7C«M#T i , Nb, Ta 
<mvfiu&>a^aifR3*U. #M7C«R-3m^ffiftffi 
JtA^it^ffiW^ 2 m 2 / g J^TTft Sit £»M k "t 

4 if*ii i fcmtw y ^^^mw^mm^mim. 

[|f*II3] &mMTmW2. 8 3 0-2. 8 9 
OAT* 9, ctt«0t6^SjR**14. 150-14. 2 
90ATj>l»it^^mt-rS 1 4 fcli 2 fcHEtfc 

[ft*ii4 ] y ^A^«f^B«£isffl^& 

V^tSrWSEfct-i>if*iIl , 2*fe(43fciEa^U 

^A^ss^g^fMo 

[ 11*11 5 ] HOT 1 £^ L 4 *H 1 EfclEW 

to y ^A##s»»i-£Ktt£ »S3g^s*s-e* 
ii^u zn^mim^^nmra 00-100 

0°CT"»M> ; k "M. 'J *<*A£*«£&K 

[ MOT 6 ] ±IB- -y ^ - n 7 s> h - v y#y*afc 
ft^ifcUrtlWBWrCA* c k l#k 3 (c 

y ^^is^mwm^mmcmm&, 

[0001] 

WIESiSft W k L Tfflv ^hfi h%L& Sftfc V W J>&% 
[00 02] 

-6. ^*m»SflC»Mffl«ffiiBf®fcH±, LiCo 
O2, LiNio. bCoo. 2O2, LiMn2 O4 

& k« y ^-7 a k ffi?£m<?>$tt}fflcmim hn.x \ * 

[00 03] Hftfc. ^^SlillZiXmilfcffli w^'U, 
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[0004] ^cofpTh, mzMiETli. %£Vktfm< 

xm. zti^ZiEmmmmzm^x. u^a*ir 
^ stm-rs ^ k a*? § § M«»ff^«ftsvSftw t & 

10 V&it?fi^ DWiito £>ivCVI> , 

[00 0 5] Witf , LiNio. 34C00. 33M 

no. 3 3 0 2 «j:3(:, 3A;i/ft- 7 ^t-?y75' 

y $ mmz ittz r - 3 migffift/wm^iHL^ iss 
ftM(cfflv^^N<m»«r;>x:mffi(±. Lic 0 o 2 , l 

iNiO 2 |,l>l4iLiNi 0 . 8C0O2 iD^tt 

j&^^a^o. m 5 5mAh/gkitKeu 

SV^fi^a^^T'^^kkit, 2. 7-4. 3V 
[0006] 

20 [ mwm& ixdbtmm] ifri%&t>. mm 

Ni0 2 *§V^i±Li Nio . sCoo. 2 O2 tHI 

c L1C002 s.'om&b^wmtffoz,* 

[0007] *m¥* - 3 7 0 0 7#Mtt(4, L i x 
MnyCozNii- c y + z ) 0 2 (0<y + zg 
0.5) <Mffitfhh&. -"yJr^^^fcfttS^tt 

30 [0008] W 1 1-2 5 9 5 7-f^«(Ctt. L i 
Cob Mnc Ma Ni 1 - ( b + c + d ) O2 (0. 1 
5Sb + c + dS0. 5 0TfcO, A*7C*MkLT 
B, Al, Fe, G&W) COmmti^ZtlXY^fiK «I 

fii, x •/ / 'i ^y? t^tt l < , rtmffi^ 

[ 0 0 0 9 ] 1 1-307 09 4-^A v f8«;L L 

iNii - (b + c + d) MnbCo c Md0 2 (^JS 
40 TCtMiUlal, 2a|. 2 b^, 3bE 4b^ 

[0010] #H2 00 1 -1 06 5 3 4^# 

T^^tLl, , Miff L i N i 0 . esCoo. 2 0 M n 
0 . 1 0 A 1 0 . 0 5 O2 ^ti3V>T, T^Sx^AS: 

50 ttii ±tf«*3fc O^Mi^l^fcW&ofe. 
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[0012] *mnz. zmoKwrnzmm-ztiib 
im.ht.^ nrnmim < . ifrh m&*M ? mas 

[00 13] 

*\ -jRstL iaNixCoyMnzMpO 

2 (fcrtfU 1. OOSaSl. 20, 0. 2 0Sx< 
0. 5 0, 0. 2 0<ygO. 45, 0. 20SzS 
0. 50, 0. 0005g P g0. 05, x + y 

+ z + P = 1 ?S> S . ) T"iS£il£ £ fc Sr^fc-fS U 

[0014] £g7E«Mfi, J9ft@£$4 (4a)«,i 
5 ( 5 b ) Jfc^^j&^&fc^S^T&SaaWIK 
ffiffi^ffiT»il>?)Tlff & U\ ^«7C»M<?)S3SJD» 
Pii0. 0005S P S0. 0 5Xh y ). Jf4t<(4 
0. 0 02^pg0. 0 2T*S. WfcttO. 3 0Sx 
SO. 40, 0. 25£y£0. 3 5, 0. 30SzS 

0 . 4 2-Vhhff)W-%± U\ &R7E*M#T i , N 
b, TaWTm*^«K§*ll>«IF£U\ 

2m2 /g«TT''l>l>ifc#'ff4UV MM//2m 
Vg^St, S«^IE*mS/l^JFM^fflii fc % 

^^mi&Tm<cr)xmt<^\ mz, mtzm 

-f ;ty»tfci3^T(;L tI§I* s g^WCftTt§« 
Tiff 4 L<=5rV\ rtHtffl«(i 1 m2 /gjaTimtff* 

[ooi6] *%m<vwawitmi, m\zm^H ? 

;HA'M*^ , R - 3 migffifrffiii-^-f 
T"J>Sifc^ff4U\ $£>fc. R-3mf|ffi#;ffttfc 
fc(t§a?|«fg^7£itf)i'2. 8 3 0-2. 89 0A(# 
fcli. 2. 8 5 0-2. 88 0 a) T* D . cttOt&f- 
£»#14. 15 0-14. 290Ad$KI±, 14. 

1 9 0-14. 280A) TJbiifc^ifaU^ 

«Tiff4U<3:U„ 

too 1 7] u^^A^afM«« 

GmtWP h & § fe^ fc£ tf 5 - •/ ^ , ^ v ^ b tJ £ 

ft lt i fc »ita fc u A**a»&wi-£ 
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[0018] y ^^A^wi^KS^bft&^t- 

* ffli \ u 7- ^ -Mk-a* fc ^«tu«m & & 

a tts fc . &t>ti& y f^AttiftiMitft 
iza tfh-<v"nv-nj -<>v h-~?y% yjum^-m* 
^L<m&m. wimmmMLtffzucoxtit l< 

10 %\\ 

[0019] *minm&3mi£*±i>t&>£\^ 
frit,-? >r)v- h -~?y#>M^mt^m£ 
jgmtu zayimt, mjimM^t^wz t>izwj 
-f^Mt^m^ ■ ffl&Lx y f- ^A^rsfMiia 

[0020] *cofctf>. **0j(i. yy-^A^afM 

Sfg^fmrl^ tS M;T'.?> oT . --••/ ^ 

>n- - v > # > j wau s ( t ^ t . y f- 1 ^ a fci^j t , 

20 »HMT 8 0 0-1 000 5 CT^c-r S i fc * S 

©fc^-^> y ^ A^afMga-^K««gjg^^ 

[002 1 ] ±f BMm^ffiTffl ^L>tlh — -v -ziJi 

atw, v - ^>tfymcMi$mmi> i < a^m^m 

% mmm®. i x®hi\h - ••/ yt\ \^>. v 
^ytfypjkMizWitm?)v>i*tifrXfo&c\ttfmzii 

[ 0 0 2 2 ] ttz. WMt LT^±fB#«7C 

*M*^$r6fc3W, W^J^fci^ltttT'*!, i 
fc *«NS fc i-5 y 

[0023] 

•y ^-3A7k h -^ytfymm^mim. 
40 h -^y$y^m%^**is7\m.\mfohv> 

\t- "/ "riV -ar\)VY--7 y fiymM^Mimfr t> 1 

fc. ^mitmm-^Mt^Wc . v^Mt^m^ 

^A) fc«i^ft^S«^#ffl^TT'ETO8 0 0 
-1 0 0 0*C(IT 5-4 Ol^^Jjg-f Si fc J 

[0024] ^^m^n^mm^mz, r^f-vy 
9. His. ^7fiy7"77?w-*yM 
50 «#fc , ^«fc ^jM^fS i fc fc i 0 . iES^M^ 
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f-^^ktox-f ^y„ dfUTSH, #;MWfa<\X?-A' 
-fe/kn-x, T?y/«t^»^fi£ 0 *HBgoS 

[0025] ^wmm^-mimmmmmst ixm 

V ^tz U f^AUCfcUt . «t LTii 

Kiixf/W ; ff^ U\ Ml£x.xf-;U»L 

[0026] nmm^'rivimt'z-h 2Wih*m. 

-ft—) , 7 7ftb-)Jf>-^-7i^n7nf/Pb' 

t 1± 0 y;Wf J fc LT fc J: V\ 

[0 0 2 7] JSKiL-Cfi:, C 1 0 4 -, CF3SO3 
-, BF4-, PFe-, A s F 6 - , SbF 5 -, C 
F3CO2-, (CF3 SO2 ) 2 N—^&T—^yb 

-ti y i-VAMfDK-ftup 1 miifcteffits ; t aw 
*u>. iia^ssfi^i^ti^'jv-mwsfi, y 
a ^ a 5: 5 m»« ^ ams & fz imm^v y 

V-tO. 2-2. Omol/L ^ii«-C'^Jp-r S OA* 

mtw .immmmi-ht. jj-ymmn&T 

0. 5-1. 5mo l/L//jiS^ilS» ^^U-9lZ 
!i -ilf[;l.yx )-L ; . ra tL- >?<^', 

[00 28] tSSftSWi, yA^-M^y^iSSL 
Kft^t^MAWu^u, , 

A^£. KSPffi, MIIHI 4. 1 5i^#H£±frt 

«ft£»^»L^^^A5tajS. AI*Hf D \ ±«U 

flit lti±, Kft^x^±ftt-ri.€^»'ffiJl-c# 
twntfrt L-ctt. Aim, ~-y*mmm\^ 
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[0030] jESisi traffic ffift®£M£«fc& H t 
miWffiPMff/ */ y^^asfflitoG t-css^ 

[003 1] 

10 t»sw ixt, ^mm^mmmmm 1 ~ 5 tsitf 

JtSSM 1 fcov >Tfa#TS A\ *3&h)K4 , i fife coHSfi 
[0032] ^JftflJ 1 5 mt->y>nl'bffi83'Wh 

rmm. ^v-^mm^ P h# 1 1 t&s ^ ^ t 

fc. RJCSfc, ^7'J-£F* ■ *m ■ &MLX. 
T*!gf5fI8 jul mff>- ■■■/ tnv- 3 AVI/ h --?y#y4*ifoj< 

BMfcfHM&ffc (Ni/Co/MnJg^Jt=0. 3 4/0. 
20 3 3/0. 3 3) :^7)-/P-3^;H--7 
y^>*i*?J<^L»#;S- 5 5 o°CT"^^T"M« ■ © 

ifL , x . y nysvk h - vyxryftaawHWR** 

*t. K{t^^*t. *BMtU^A»*tS4i^ 

9 0 o°c?-m« ■ vm Lx^-immu m« 

Li (Nio. 34C00. 3 3 Mno. 33) 
0 . 9 9 Nbo . 0 1 0 2 

OC u K « t i 5 XMJT^-tT Ofe*, R - 3 mgffl* 
«ttS*IS»3t Xh tZt tfftfr Jt . U - h ^ MS 
30 JftiO, afW^SSC(±2. 8 5 3A, cft^^ 
^1114. 2 3 5Afft^. BETSt'^tM 
1 . 5ra/gt^t 4 , i (7)vSft*:^* 
«II:oKTEPMA (m«7°n-7"W?n7A 

Z^^Z^XWm^l^tzbZh, ~v*r)V 

: fiHKffit= J: Da^i£«a^i?lffiA^£ 0 . 1 // m 
40 ^T-cox^-7'/ (- -y^+^ys'^b+vy^/) 

Jt^^fe^ti^O. 04JiLhTfc-5^ o :«Li (N 
io. 34C00. 33Mno. 33)0. 9 9 Nb 

0.01 o 2 ^*t. r-ti-uyyy-vtt, CT7 7 
it u t y t ^ 8 3 / 1 0 / 7 «ssj;tr n - * 

tnU KySrSnx.oo#-^S;^^t, x^y-t L 
it. iffD^9U-^S2 0jum<7)r;W5-^AfffEfii 
llftititU 1 5 0°CtTfgSLTN-^A^b° 
oyFy£l^*t/t 0 Lir&mz^ u~)Vryx}m^ 

50 g.ifijlfl^ > £.ffll\ iffi(C{±.lf S 3 0 0 umcr&m 
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u mzm \ inwmmz- *m*®m i , 
nmmmiM l i pf 6 /ec+dec < 1 : 1 > 
&fflut3^f y-fe;^2 o 3 oif7/i-3>/o-7^7 

IHBSWM 1 gfcoS 3 0 m AT" 4 . 3 Vit^SSBE 
«U IESvSft«l gt-5^3 0mAtt2. 7VtT" 
^RiiiifcRL'C^^ii/'M ffrffik* 5 0 HJff^VK 2 

5 6mAh/g, §Si£S*t29 4%-CS>o?t 0 iiit. 

<I<DJ;7tLT#3tLi (Nio. 3 4 Co 
o. 33M110. 33)0. 9 9 N b 0 . 01O2 fn~M 

b, T^uyy'yvtt, !^'Jfb7 7^nxfi/ 
y»* t^SO/16/4 fiOMJttfCii^f I , f- )VX. V 

rmaL-o^m, mmL.. 1 5 o/xm^iE«t£- 

ttSUfc. -f-LT, JJ3 2 0jum<or;l'S-^fSSjE 
flSJMtttfc L, -fc^V-^fcttWS 2 5 jumO^JUM? 

yrnfi/y^ffli*. if* 5 0 0 umco&WJ^M. 

fS*t*StfflV\ lttmi:-7^H2 OjumSffi 
fflU WSfflfciilM Li PFe /EC+DEC 

(1:1) im^xzTyiszwMMtim*n&x&* 

f8\\ 2 5 "Cti-T jEflEStftrflt 1 gCoS 3 OmA^M 

«arc 4 . 3 v 4 t-?e« t , jeiesmi igc^3o 

mA(7)fl^ : mi^-r2. SVi-CJWIU RK3 0mA 
C0A#«5t?'4. 3V4-C7t»U 2 5 , Ct*J(t4 10 
mHz-lOOKHz fc*5»t4£3tf V t-^yx£ji 

[00 33] {ggtffj 2 » ggftH 1 fcts t , iMbr* 

lbmmzLX¥*ffl&7u<7)Li (Nio. 3 4 Co 
0. 33M110. 33)0. ggTio. 01O2 fnJfc 

2. 8 54A, cmcmf-miiii4. 239 kxh^ 

it. BETSTStotJt^ffiWfil ■ 6m2/gT-$>o 
fc. 4 it, dcoffiilSj^^Brffltov^EPMAtJ: 
0. S^F%7)--y77k ^A'/i-h, 7y^y, ^y(c 
■o^Tfl^tfSrff^^ti-?). ~. 7 77P-;m7i,h--? 

y^yffiSiOib^ii-ST'* o ?t A\ f - 9 yiijsft^fr 

llLTtSU, »^S(il 56mAh/g, $fiHt&$ 

(i95%T"j>ot 0 ifc, £SE>f y v-yyxn 1 3 . 
[0034] mum 3 » msm 1 tfc v , 

Ml fcN*tLTWif!7/^L i (Nio. 34C 
00. 33M110. 33)0. ggTao. 01 02ft 
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{±2. 8 5 3A. c»tf)»?5@ftlil4. 24 2aT"& 
ofc. BETffiT*«)fclfcSifflWil. 5mVgtfe 

<t | 9, e^rttfa-'y^/K nA/H-, vyyj'y, 

vc||##r £ -5 ^ b d £ , - >y ^ b 

--?y#yffiK<r)itmt-%Xfo-ofztiK 9 yfMm 

LitlSII. MS^fiiil 5 6mAh/g, § 

10 aats^tt 9 4 o it . ttz , saw y 

til 3. OQTioft. 

[00 3 5] C»fiM ! » W fcflj 1 iZH , KflOJ" 

SS7 /^cOLi (Nio. 34C00. 3 3 M n 

0. 33)0. 99sNbo. 002O2 ©^-i'Lr.ijItL 

fc. o-<}\,hffirnmk. mm=f-m%n2 . 8 6 

5A, cttcO^£Sii;14. 2 44 AT* o it. BE 
TffiT^tofcib^ffiWii 1 . 5 m 2 / g it . 4 
fc. LWvS^a©*COBTffltO^TEPMAti S 

20 Trt^o- '/t-^, 3a>k ~?yijy. r.yffi,z-o^x 
sa*5f ^ff-5it t d ■?> , - 7 inv-artjv V --?ytfy 
ffiKWtmi-feXh o rt^'. Z^-7'(i:S^ ^LSP^S 

Wofc. atMl tiailRtLTlKfiffiffiSliWLfc 
IS*. !DJiS*li 1 5 6 m A h / g , 9 3 

%T*o/t. 4/t, SSK^yt-^y^fil 5. 1QT" 

[00 3 6] «*JtM 5 )) ggffiffl 1 tiJUf , ffiK- «y 

h t mk-zytfyvmgistz&itzm 
30 (i^tfiw 1 1 ffi&tz ixm£X¥mm8v mco- * 
)v- artu v -^ytfymvmwnmfa (ni/co 

/MnJS^Jt=0. 3 7 5/0. 2 5/0. 37 5)^ 

#5t . z.0>—*r*)V- aw v--?y# ymfomim 
ftm 5 5 o n-emq-em ■ m l , - -y 3 

«(c LT , d co- -y N-vy*' ygffi&ik 

L . y^M* 9 0 0 °CXtm ■ ¥M LX^Wm lum<D 
Li (Nio. 375C00. 25Mno. 375) 
40 0 . 9 9 Nbo . 0 1 O2 ££j£U>. U-^PMItf 
eOteS. attcO^£a«2. 8 7 7A. c WlWtS^g 
St(il4. 24 8ATfto/S. BETffiT"*»itJ;[:^ffi 
5m2/gt*^. 4 it, d^gft)^*« 
EWHtov^TEPMAtiO, fif^7 7-/L nys' 
7kb, ^7"t^^T, e«lfott; 

5, ^ -y 7-^- 3A)k h - vy#yffl50)ifc*ti-5rc 
-^7^iiS^^i:^<7)#ftS^^<, 

1 t^«tLTm?fi'M^i?flL^feS, M^Siil 
50 54mAh/g. §11S«9 6 %X' 4/t, 
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[0037] umm i » mm i ttj v , imo*- 

:m*£8sjn L5r*»-3fc{J35»(±HS6M 1 k «: LT¥ 
%g@7/z«0L i N i o . 3 4 Coo. 3 3 Mn 

0 . 3 3 o 2 tfc. u-^>ihmm^m. 

aWmTmM2. 875a, c IficOfg^SiEfi 1 
4 . 2 5 5 AT" J) -5 tz „ BE T&T"*fe^ihHffift(± 

1. 4m2/gtfcofc. JittmfcKBfcl/C^fitt 
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1 0 

17. 7G-C*-afc. 

[ o o 3 s ] ##fc t t , jjehmij i - 5 i. mm 

Ml«LtMll(m2/g) , att, c»<9# 

e?-sa& (A) . (mAh/g), ^s«#» 

<%) isJtfSSMyt-^xx (Q) 

[0039] 

[HI] 





«e is 








WW 












15 


2.853 


14235 


156 
















156 


95 




mmm3 




15 


2.853 


14£42 


156 


94 


iao 


















mmms 




15 


2.877 


14.248 


154 


96 


13.0 


tt IS 15111 








1425S 


156 


92 


17.7 



[0040] »»f-^ra^tfWEffiS*Jf2: UTfflV^ i fc (c i o . 

(4a)I, H5 (5b) JfeO^SHRSftS . ) £ . U 33jSfii^ffi^*W#^ixl> . 



7ny N^.— i^coM^ 

(72)S6BH# MKT Mi F*-A(##) 5H029 AJ02 AJ03 AJ05 AJ06 AJ12 

WS/Hfi^yi I f"rfT^^«f=T@2#10-^ AK03 AL01 AL02 AL06 AL07 

•fe-f 3^$#/M**Mtl*I AL12 AM03 AM05 AM07 CJ02 

□08 CJ28 DJ16 DJ17 HJ02 
HJ04 HJ07 HJ14 
5H050 AA02 AA07 AA08 AA15 BA16 
BA17 CA08 CA09 CB01 CB02 
CB07 CB08 CB12 FA12 FA17 
GA02 GA10 GA27 HA02 HA04 
HA14 
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